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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: t^. 
PROBLEM TO BE SOLVED: To provide an optical « - ""^P^^T" 

element which has a beam shaping function for 

converting a a luminous flux from a light source having ''^--^^ 
radiation angles different between a horizontal direction 
and a vertical direction into a nearly circular luminous 
flux, and which is capable of correcting even a change 
in optical performance of a nitric material caused by a 
change in temperature of a use environment, and an 
optical pickup device equipped with the same. 
SOLUTION: The optical pickup device 1 used to 
reproduce and/or record information by converging a 
luminous flux from a light source LDl on the 
information recording surface Mir of an optical " ; ' 

information recording medium Ml has a correction ; ■ ; 

structure in which at least one of a beam shaping optical 
means SHI, a coupling optical means CLl and a 

convergence optical means OLl is made of a plastic ii'^^^ 

material, and the deterioration of wave surface 

aberration caused by the temperature fluctuation of the 

use environment and/or the wavelength fluctuation of a luminous flux. 



JP 2004-71071 A 2004.3.4 



(i9)B»H«»if(JP) (i2)ii^ §3 if il(A) iiimifftiim^m^n 

^612004-71071 
0>a)04-71071/0 
(43)&NB ¥«16«3fl4B(?004.3.4) 

(51) Int. CI.' Fl T--73-K 

G11B 7/135 GllB 7/135 A 2H08 7 

G02B 13/00 G02B 13/00 5D119 

G02B 13/18 G02B 13/18 5D789 



SSm^ ^fl}^ fS«]i<^» 8 0 L 21 S) 



(21) aifflS-^ 1tfi!2002-229909 O'2002-229909) 


(71) UPA 


000001270 


(22) me ^mimme (2002.8.7) 










«mil!^RBE?l0p3-Ta 6S 1 ^ 




(74)fta!A 


100090033 










(72) 


















(72)^f!B# 


iPr 1- 






mB?8liAI?riJSJI|BI2 9 7 0Si|fi 3- 










(72) RWff 








Smil!Aif^rPS;i|II2 9 7 0»i(6 3- 














(54) mm(D^m %\£v^Tyfm.9. 



(57) [g^U] 

TtiSL D 1 A>6c07t^L 1 ^«7t^-ttTlffgOS4Ry' 
1T% e-ASfl^ffl^t^^SSH 1 il, *-y:^U>^fffl 

mmi mi 




(2) 



JP 2004-71071 A 2004.3.4 



1 ] 

?T a. 46 IC ffl 5. n 7t e ^ T -y y ^ E IC l/^ T . 

< t-ofi. y^X^-y ^ 11 ^ fig ^ n T i: t <g JfJ Si tl O S K ^ i]& t>' 
d 46 ffl n i> 7t -y ^ 7 >y y ^ K *3 1/^ T ^ 

IB » )t ffl 7^ -3^ # a © a ^ '> ^ < t - o . y ^ X ^ -y Mil p> ri fig ? n T 1/^ 5 ^ 1 1 

[IS5R« 3 ] 

II * « 1 X a 2 tc IB « (D 7t tf ^y ^ 7 'y B *5 T . 

MiB§)t^^©03-52oJ.X±A'iy7X5^-y^'1§}Si!b^?>«fig$nTt.^i>i:i:ttctijIBffiiE 

igis^wr 5 u h 

^ i: f 5 7t e -y ^ 7 7 T'S So 

[ II * a 4 ] 

l»*S 1 2 lct3«©7feVf -y ^ 7 -y 7"««tc*5V^T. 
Hu!5^)t^¥aoi^T*^r7X^>y^fflli*^5)Sfig?nTi/>S<:i: 
f 5 Tte >y ^ 7 -y :/gBo 

[ ffi- Mm 5 1 

i» 5t< « 1 X 2 icfB ii ^ If -y ^ 7 -y B tc T , 

s(it3^3t^¥S03-52oJ.X±3b<:/5X^>y^'1SSMA^e.«f£^n. ^©d-^^-oA^iulB 
C»*9 6 ] 

il««l~5©^/^■rn3b^-S^i:iB«^D^t^:^•y^77'y:/gB^i:^3^,^T, 

a S A'! S ^ :g. ?a Si ii m CD )t If |g IB is !« O fS- $S IB @ ffi L T ffii- M O HB ® a I>* / X ti S 4 



JP 2004-71071 A 2004. 3. 4 



* #® i: f 5 )t If 7 

[ g| * IR 7 ] 

1 ~ 6 Oi/^-r'n*^-S(cfE«<D7t -y 7 ySHlciol/^T . 

«r It ® i: t 5 )t 7 -y ® o 
8 ] 

nil Si 1 ~ 6 © -fn - IR tc 15 « © 7t e -y ^7 7 -y 7° g ffl 43 1/^ T . 

HulBliiESjitis ffi^a 7 hliiS^- li ^ 5 Jt^ffitlffi <k ^ T ^ n T V> 5 C 10 
^ i: f 5 ^ ^ 7 -y :/a So 

[ 0 0 0 1 ] 

X (i 12® ^ It a /-c 46 ffl i> & n 5 7t tr -y ^ 7 7 :''a 1 ic M -r 5 o 

[ 0 0 0 2 ] 

[^^e«©a^B] 

)t tr -y ^ 7 >y -/afiT'tt. Tfeigi: LTi|^jif*U--f ^SSi^ffll^^A^ U - ^f' ^'^ ^' ^ - F 

5 o 

[ 0 0 0 3 ] 

[ 0 0 0 4 ] 

[ 0 0 0 5 ] 

^^14 A^iKSST'fe 0 , C i: tc e- Ag<D$^*^^46 ^ cntiCDK^'T^. DVD 

U--!f5t©^ffl)^fi^F4)t)-f tC^USPrgST'feSo 40 
[ 0 0 0 6 ] 

muiztjiy) B < s ^^r- m ^ if mx mB L Tz t) . ^mi^\y-^'^^ t - h't>-^^^m^n^\y 
-■9-' 7t©jSfi*^^{t-r § t ^ fcp.gM*^4 u §0 b--if^©m;d%«t<s-r §±T' 

n 5 o 

[ 0 0 0 7 ] 



(4) JP 2004-71071 A 2004.3.4 

[ 0 0 0 8 ] 

jggA^iS < ^ 5 i: > i: LT£0l4tl*^^fb LT L t 0 o It If - A x f ^ ^ 7 

[ 0 0 0 9 ] 

Tfe e ^ 7 -v 7° ^ 11 o 0> T , ffl ^ it (D S a ^ ^ O fi . 7^ ti ffi E S » <D « M as ffi 
[00 1 0 ] 

i;( ± CD iu ® ^ f s fc 46 . IS 3? « 1 IE K <D ifl! 0j . fi?ij A 0 1 . 0 5 5^ -r <fc 5 . 

7t1fffilBSJji<* (iS^SDVD) Ml. (DVD) M2©1f^l2effiMl r. M2 r Kit 
U ^' ^ ^ - V) LDl~LD3*^?.©)t^(U-'<f) Ll~L3^»)t$ 

•a-Tif $fi(7D»4Rt>VX«iiaai«rff ^ ^ciilCffll/^ ^.n^Tie If -y 7 >y T'^B 1 . 2tC*3V> 20 

g(tf-A->x'l'>'^) SHI, SH2t> 

tuEe- A^Jgffl7t^#g S H 1 , S H 2 tc J; ^ TSff^^ n/c?l£^ L 1 . L2(D|gi(^?: 
^{k ^ ^ -y / 'J ^ ^'ffl 7ti5^ ¥S ( * -y > ^ U > X) C L 1 

ie)ttiiffEiaSSftKf*M 1 . M 2 ©1ll$BtS@ffiM 1 r . M 2 r ± tC 31 7^ ^ S ^ ^Ifi ffl 7l£^ ¥ g 
{n^\yyX) OLl. 0L2i: 

Hutae- s H 1 . s H 2 . Hijfa* -y y c L 1 , HuHaa 30 

t t^\c'^m'mm(o'um^m'&xs /x^tit%(D'^s.<D^mK ^:hmmum(D'^{t^\& 

[0011] 

Ji O fi S ^ i!) & t>' / X 7t S O & ft <D ^ ii) J; i, & rffl IK M O ^ fk ^ fg ^ii ^ -1+ 40 
*W-r5<0T'.^lf«yi'7'yygff<D}gSA^^fkLT:/'7X^«yi'1§}flg*>P,1S)j)c^?nfc7t 

[0012] 

2 tciEKofiKtt. 6^yK.(f0i 1 tc -r cfc 9 , ^tif^tesifii* (b^sdyd) 

Ml, (DVD) M2(Dlf^ta®ffiMl r. UZ v [titU {^m W 1^ - ^ ^' ^ t - Y ) L 
D2. LD3*^&CD7l£m (L/--tf) L2, L3^a)\i^-a-Tit!SOS^&t>'/XtiE®^ 
It 3 i6 ic ffl l,> e, n -5 ^ If >y 7 -y :/SB 3 t *3 T , 

BuETfe^L l~L3<D7^«lXlcSii*8lfffiJg4^^e{?P3JgK:gJg-r5e-ASJgffl)t^? 50 



(5) 



JP 2004-71071 A 2004.3.4 



li'- Ag^M^g ( e- Ax^^x/'?^ ^f*) B X i: , 

f*M 1 . M 2 Olf $gfH®ffiM 1 r , M 2 r ±lC«Jt^-a:5*^tffl^¥?S (3^^b>X) 
0 L 2 t 

Mia if- AejBffl^t¥#© s H 2 , HijtB* -y y; >^'"ffl^^#sc L 3 , tuiBe-AS^ 

*/c. ±Etr- A'#^M^Si: ti. *f*Wtca. if - A x 4^ x A > ^" ^ e - A i/ a U y * 
[0013] 

fi 5 2 tciB e to fg tc J; n a\ tf - A s )g ffl 7t ^ ^ IS . a -y > ^' ffl ^ ^ ^ is > If - 

SI 6 a file ? tl /c Jte ^ ^ ? CO a Jft * ^ Jf^ « A^" ^ fb L fc 0 . * » {* U - ^ ^ - F ^ O 
[0014] 

II « li 3 1 12 « <D « , ;^ tt" El 1 , 0 5, 01 1 ^^ r J; 9 , IS * a 1 X « 2 IB 
® O 7t tf -y 7 -y ya ■ I ~ 3 tc $5 (/> T > 

MIB^7fe^¥ISSHl (SH2), CLl (CL3), (BX,)0L1 (OL2)Oo 
-52ofe(±*^7°7X^-yi'<tflg*>e>«fi)c?nT(/^^i:i:ttctulBMjE1«iS^Wrsci: 

[0015] 

IS * 3» 3 tc IB ic CD fg Bj! J; n tt" . IB * « 1 X tt 2 SB «c CD 56 Bj! i: IS) « (D a it AM# ^ ^ i: 
ttlc. &^^?iacD^'52oj.:^±?!3^y7Xf->y^<SSiA>e,^f^$nTi.^?.i:i:ttc, 
7t^¥S<D?afi^l!)lcj;oT4U?.iRMStf/X«7t*cDiSft£D^i!)lcj;oT4i:i)Sffi 

'y^a}fl§A>51ifiSc^nfcJt^^?tDBJff^^ff^«A^^MI:Lfc'3, ^)^#»U--tf^-r^-K 
*ii"<7:JtjiA^5.aiS4$n§7tmcD}SfiAWafi^fk^^cDfflcDSHtCj:^T^llLfc'9UT 

^ 5 C i: T' t 5 o 

S fc, II E 31 ^ 2 o ± CD ^ ^- ^ g ic 5^ S * -a- § c i: T , it^'^m\^m^-^^^mM 
3fi*^W*^j: t CD % > S!ft*''$^tC=S:-S C i: T', )t If -y 7 -v ^ g B cD fg 3 X h ^ 0 

5 A< T' t s o 

[00 1 6 ] 

IS « 4 {C IB « CD ft B^ a , IS * 5 1 X « 2 tClB «t CO * tf -y ^ 7 -y y g g l> T , 
iuflB^Tie^^lSSHl (SH2), CLl (CL3). (BX, ) OLl (0L2)(D^ 
TA^y^X^-y^'jaiiA^^lifijt^nTV^SCi: 



(6) 



JP 2004-71071 A 2004.3.4 



[0017] 

t T- # o 
[0018] 

ISsRS 5 lctE«<OfSB^tt. 1 Xtt 2 icIEeCTt e <y 7 7 :^SBlc43t,^T. 

lutB^7fe^¥ISSHl (SH2), CLl (CL3), (BX, )0L1 (0L2)©^ 
^2oJ.X±Jb^7°-7X^-yi'^Sg3b^?)<8fiit^n, ^(Do^(D--oif'mMMiEm'^^''int^C 
t 

[0019] 

W a 5 tc 12 « (D fg 0^ ic cfc 11 * « 1 X a 2 tc 12 « o 5g 0^ i: |Hl « O S AM# p. n S i: 

tttc. §)t^#gc7)^-6 20J.X±!!)^/^X^-y^1tflM*^5>««?n. ^-tDd^C-oA^ 

^ n fc )t ¥ ^ ? (D S Jff $ ^ Jf^ *^ ^ fk b fc . i|i ai {* b - ^" ^ ^ - K ^ i:" 7t ii *^ ^ as 
l-r 5 n -S )t * © & ft S JS ^ it ^ ^ © ffi O S H i o T ^ Oa L 0 L T t ^ ^ tilJ is !E isi !i 

o 

ffc. ffiEffljg^-OCD^^^StC S t i6T«x. C ffl <D 3t ^ ¥ g « 0 ffi * ^ 

fe(DtLTfig?Bli:S-r^3Xh^fiiiL. 7tt!-y^7 7:/SBOf&::i7.h{b^0Si:^A^ 

T t So 
[ 0 0 2 0 ] 

II a 6 12 ic o aj^ tt > fifij ;^ tf El 5 . la 1 1 5^ -r <fc ^ tc. || ^ S i ~ 5 © -fn - 
IR HB « O )t t; >y ^ 7 -y •/ ^ » 2 , 3 tc T . 

ai^tcSft*^a*55if(««o)t^L2, Ls^fflv^T. cn^^mitMhz, LscDig 

IS A 1 . A 2 tC)Si:TSl/^tCf2g^lSA^S=&S?iaffiffl©7ttifBS2^{«*^M 1 , M2«Dlf 
miWmu \ r, M2rfcMtT'lfffi<Dl2®St>"/XaSt^tf9Ci:7b^^Hgi:Sn. 

mm * y y 'J y '!f ffi yt^ ^ & (ti -y -/ v > i^y X) c l i ~c l 3 xittsEm^^^^ 

KiSjit^Ml, M2CD{SS»fiOP^Mlt, M2t&t;/X{*tul2)t*L2, L3<DS 

fiA 1, X 2 (DMic ^ ^mmi^moi^it^wmt ^miEmm^^t ^ c t 
[0021] 

IS ^ li 6 12 ilc CD 56 Bj^ J: n tt* . FiPl * « 1 ~ 5 (D -fn *^ - ipi 112 « O % t |hJ JSl 

[0022] 

[ 0 0 2 3 ] 

tt^a8fct2«<Df6^T'*5Jtlf-yJ'7'vy8B«. Wsfcfll ~6(Dl/>-fn*^-«Jct2« 

CO 7^ t! -y ^ 7 y g B fc i/> T . 

[ 0 0 2 4 ] 



(7) 



JP 2004-71071 A 2004.3.4 



[ 0 0 2 5 ] 
[ 0 0 2 6 ] 

1 (Dmm<DBm] 

m HC7r.t y ^ 7 y -/mm \ a . iSfi405nm©U--»f Ll^fflV>T. iS 

ffigDVD (Ttif IStBiljift) M 1 (Dtf^IBS^ffiM 1 r (C W t T 1S ^ © E ® / M «J AMt ^ 

[ 0 0 2 7 ] 

n/-c&S405nm(OL'-+fLl*^ e-Li/x^/Wt'-ASff^llTt^^©) SHl^ 
ii jS L . H" - A ;^ y J >y ^ B S 1 1 . A -y y >J y ^* U > X ( A -y y U > ^" ffl 7t ^ ? S 

) cLi, i/4jSfiffi (H^i&iS) . (0.7^* eg) , n^uyx imftm^^f^fs. 

) OLl^ST. SB^«®»«^Wrsaiffi-aDVD (Ml) (Dlf^ia@fflMl rT'Sit 
LTKO> H-Axyj-y^BSl I ^ K) Hi tlX . i/ 0 > Y iJ > X C y L \ ^ 

[ 0 0 2 8 ] 

iti*i*U--*f'^'-Y^-KLDl*^e,(±i|t^n/cU--9-'L Itt. 3ieM!z^$ty20(DS±T- 
S^-5)Eift8>f^^^Wt. b-if'LlO)tfflzlcillii:;5:f^Bi(±IJl£«P3Jgi:^oTi/^5o *® 
f*b-tf^f'r:i--K(Jtji) LDl*^€)fgii$n-5U-+fLlcO, xz^ffitcfcttsmi^ 
nn A X li 0 . 18 6, y z ¥ iifU t3 It 5 as lif fsfJ N A y {i 0 . 0 9 3 T' 5 „ 
[ 0 0 2 9 ] 

e - v- X S H 1 , C (D - -9" L 1 i& !J P3 }B <D U - "tf L 1 tC ^ ^ T - A ^ 
[ 0 0 3 0 ] 

)ttr-yi'7>yyaHl(07t^?S(D, 7lc«&z^#ty2OCDffi±lc:t5tt5)teSS0^ia2 (yz 

¥S) , 03 (xz¥E) ic^n^'nic/TN-To 02. m 3 ic^.t o ic^ tr-i^i^xt-/^ 
ft^wt. ^lttz*"^'-D^:•ri)31^^£o»rSi*Mi{^R^g^^i:%s<i:3^c^ifiiE^n5o 

[ 0 0 3 1 ] 

can tc. -y 7 y y&m \ (oyt^^.<D7-'- ^^.t . 

C C T' X Jy( T © C « 1 ] ~ [ a 3 ] *5 !/■> T Ji , X. r - 2 . 2 2 4 2 E - 1 J « T - 
2. 2242X10-'j %jtljfe-r 5o 

[ 0 0 3 2 ] 

[S 1 ] 



JP 2004-71071 A 2004.3.4 



A =405nm 
NAx =0. 186 
NAy =0. 093 

Z=1. Omm 

Rix=-3. 5993 X E+Omin 
Riy=-1. 9483 X E+Omm 
D=1. Omm 



n(405nm)=l. 525 

R2x=-1- 9845 X E-Omra 

R2y=-7. 6073 X E-lmra 

/Cx=-2. 2242 X E-1 
Ky=-1. 5467 X E-2 
A4 =+5. 0277 X E-4 
Ae =-5. 7085 x E-2 
As =+6. 4292 X E-5 
Aio=-1. 7067 X E-0 
B4 =+2. 3020 X E-0 
Be =+4. 0733 x E-1 
Bs =+8. 4989 X E-0 
Bio=+0. 0000 X E-0 

Z=8. 275mm 

R=+4. 9988 X E+Imm 
D=2. Omm 
n(405nm)=1. 525 

R=-7. 1078 X E-Omm 

K =-1. 0000 X E-1 
A4 =+2. 2365 X E-4 
Ae =+3. 5550 X E-6 



Z=5. 000mm 

R=+1. 1812 X E+Omm 

K =-7. 0929 X E-1 
A4 =+1. 7920 X E-2 
Ae =-3. 1022 x E-3 
As =+2. 3418 X E-3 
Aio=-5. 2561 X E-4 
Ai2=-4. 5128 X E-4 
Ai4=+6. 0789 X E-5 
Ai6=+9. 0835 X E-5 
Ai8=-2. 5705 X E-5 
A2o=-6. 6272 X E-6 

{%&m^i^<DW&L : mmiA^ 1. Omm) 
C4 =-7. 3133 X E+0 
C6 =-3. 8402 X E+0 
C8 =-5. 7081 X E-1 
C10=-4. 6994 X E-1 

D=2. 650mm 

n (405nm) =1. 525 

R=-7. 5925 X E-1 ram 

K =-2. 4312 X E+1 
A4 =+3. 0583 X E-1 
Ae =-6. 7285 x E-1 
As =+6. 6431 X E-1 
Aio=-2. 9085 X E-1 
Ai2=+1. 2244 X E-2 

Z=0. 317mm 



D=0. 100mm 

n (405nm) =1. 620 



10 



20 



30 



40 



[ 0 0 3 3 ] 

e - i» X >'< S H 1 CD A IJ* ffi] t± , y :^ [R] © ^ iiiS h D -Y yl/ Tffi 6 S o y 1«] <D ^ fffi h 

yziiicov^TtiTis (i) stc tan f^o^e^s^f-^ALTa^n, 

COft^?rx73|p]T'fl^<D4''D«ra5yffilc¥fi=ftiti^fCjt!tLT[Hlg-rSc: i:T'ffiA<Jgfi)t 50 



(9) 



JP 2004-71071 A 2004.3.4 



[ 0 0 3 4 ] 
1 ] 



Z = 



1 + ^1-//R 



2 

y 



(1) 



[ 0 0 3 5 ] 10 

ttz. e-Ai/x'T/^ s H 1 ©njwffitt. Tia (2) ^{c c« 1 ] '^(o^m^^i^XLx 

[ 0 0 3 6 ] 
[IS2] 



XA{(i-5,y+(i+5,y}' (2) 



20 



+ 

i=0 

[ 0 0 3 7 ] 
[ 0 0 3 8 ] 

y ■/ V y y X c L I (0 xmmii . Tie (3) sic [mn ^(o^mm^ixxtrm 

[ 0 0 3 9 ] 30 
[^3 ] 



z = —^=£I^=—^±A,^h^' (3) 



1 + V1-(1 + a:)/iV^' ^ 



[ 0 0 4 0 ] 

Sfc. tiy-/V y'ifUyXC L I (DiUMmii. (3) S(C [an cfiO^^^iJ^rf^cAtT 
«?n§IPI*ffiA^?)^^o 40 
[ 0 0 4 1 ] 

[ 0 0 4 2 ] 

Sfc. )hft)U>XOL l<DtBi*ffi{i, (3) [«n ff'W^^St^f^AbTSSnS 

[ 0 0 4 3 ] 
[ 0 0 4 4 ] 

*fc, n^UyXOL l«A«ffi©IlJ/f«3fi<De'y^«> Jfe8SMMa«:MoT«$n«o 50 



(10) 



JP 2004-71071 A 2004.3.4 



ftfts^tca. ^^mmm<!> B a^&^mm t lx . tib (4) sic csn ^(D^^.m^ 

[ 0 0 4 5 ] 
[S( 4 ] 

0,='ZC2,h" (4) 

i=0 



[ 0 0 4 6 ] 10 

c(oii<^]y y X 0 I \ (D xm^(o^mmM'>c T . ii^tEim^^^itt ^ c tic ^ ^yt\:^ 
04 ti. y 7 -y I (omtf&mum iz 5°c) ic*5it^> mm&Dv D (mi 

) ©If ^IgUffiM 1 r ±lC*3lt58JWffilRMiaT'»5o 
[ 0 0 4 7 ] 

t/c CaZ) (C^-fcfc^lC. Ttlf-y^T-y^SHlC^H-S^Sfi (2 5°C) A^e.30°C 

S S ± # 4 C B# <D , ?a m a D V D (Ml) « tilf $fi f B iS M 1 r ± IC I 5 ft ffi IR 

Itt^ S:^T 0 . 0 0 3 A r m s SfilCffll^ 6 n T § » 
[ 0 0 4 8 ] 

[S2] 20 



A =405nin 


25'C 


55°C 


;SMJR^ (Arms) 


0. 001 


0. 003 


(Arms) 


0. 000 


0. 002 


$K'^Mmi&i^ (Arms) 


0. 001 


0. 003 



[ 0 0 4 9 ] 

05lC^-rjtkr"V^7'y:/SB2«. ftftAl (405nin). A2 (655nm)<DU 

iftM) 12, L 3 ^ ^ n ^ n ffl T . ]lS a D V D ( 7^ ■fli/ ?S E ^iS ) mi. D V 

D (^^mmmmi^) u 2 (Dmmmm^u i r, u 2 t icn Lxmm(omm/mmt^n ^ 
^ ^ 0 icm^t nxi-'^o 

[ 0 0 5 0 ] 

HSlcS^xfJc^tc, ^e-yi'7'y7'aH2«. ^a»f*b--*f^'"-r>l--KLD2*^6liltit^ 
nfciSSAl ( 4 0 5 n m) (DU-1fL 2A^ Id'-Ai/x-r/-? (l:i'-i:..^)effl7tir5#S) 40 
SH 2 ^Mi^Lfc'ik. e-AXy'J-y^BS2 1. l/4ififtffi(|g5^^|llS).*'yyU 
:/i^byX(*-y7''J>'yffl7t^^g) CLl. tr-AX7'U-y^fBS2 3.g?t) (0^ 

®ss) . nf^iyyx (m^m^^^^m ol2^st. a0jiffii5a«^"#t d v 

D (Ml) O'ltaiSaSMl rT'SI-fUTMOx e-AX:^'J->^BS2 1T'9lOI±l^n 
T. •>'J>K'J*;l/UyXCyL2«:ST5t-fe>-9-PD2tC[p]*^9<taiC. $fc. ^t^^ft 
b--U-'^*l':t-KLD3A^e.ailt^n/i)gfiA2 (655nm) <D ly - ^ L 3 tiK \i - L. 
XT"'; 7^8522. l/4iSS« (H^tBS) . tl y Zf V > ^' U > X C L 2 . \£ - L. 7. 
yj 7^8523. get) (la^i&BS) . W1^b>X(ltt^JS^tiyi^S) 0L2^^T, S 

mummwi^Mt V D (mz) (ommtEmmuz r xK^iLxm*) . ^-Lxzfv y 

^BS23. BS22T'lf'3tHSnT, >"J>FU*;UU>XCyL3^:ST5t-tr>-9-P 50 



JP 2004-71071 A 2004,3.4 



[ 0 0 5 1 ] 

LD2*^e)tlllit$n;^cP--lfL2(i. Ttlft z ^r^ty 2 OC>ffi±TP*-5iKlt^^W b 
-Hf L 2 (D^W z tcSlS;5:»rffi«S{^linJ^i:«:oTt/^5<, i|i U- -9* ^ -< ^i" - F ()t 
jg) LDl*^e.f8Jg?nSb-ifLl<7), xz¥ffiJCfcltSailt^lNAxtiO. 239. 

yz^ffifCtelt^tBMftNAyliO. 12 2T'fei)o 

i|£#ftL^-if;5r-<;a--KLD3*^e)aiir^n/cU-¥L 305tMztC5gS*»iIl«> (SIS' 
R}BT'*0,^<OtlJi*fta0.100T'S5o 10 
[ 0 0 5 2 ] 

e-i.s'xi'/^s H 2 a. b--»fL 2;&ai£R}B«b--9-'L 2\z^^-^ ^M- L.m.^m.^ 

[ 0 0 5 3 ] 

^t!>y^7-y:^SH2<D, 4iS|f*b-1f'^V^-FLD 2*^e>7t1ffSIS®«®f*M 1 lcS§ 
%^lk<0. )tf4z^$ty2-:3(Dffi±tcfctt§7tiei0^E16 (yz¥ffi) . 07 (xz¥ffi 

06. ia7tC^-r<tdlC. lf-Ai/x'r/^SH2cDtlil>fffiA>?.(±Jftt-r?>U--*f'L2ti. y 
z¥S±fcxz¥ffi±i:T(5!J^Ll^]KI>f^^WL, %m z >htt ^it-^(Ommti^\l 20 

[ 0 0 5 4 ] 

S-r. 7t e -y ^ 7 ^^B 2 ^9ftU-+P^f-r^- F L D 2 *^e5^'|f ^IBSJiftM 1 

[S3] tc, 7t e ^ 7 >v ySffl 2 U-+f' F L D 2 e.jt'»«ieis{iSi* 

Ml/M2lCS§?t^?^C»f-^f*^-ro 
[ 0 0 5 5 ] 
[« 3 ] 



(12) 



JP 2004-71071 A 2004.3.4 



A =405nm 

NAx =0. 239 

NAy =0. 122 

t> tf — A jc -f / < — ^ -cosggi 
Z=1. OOOmm 

Rix=-4. 3532 X E+Omm 

Y zMTco^m^lS 

Riy=-2. 0397 X E-1ram 

0=1. OOOmm 
n.(405nm) ==1. 525 

R2x=-2. 0527 X E-Omm 

Y zm'v<D^mi¥^^ 

R2y=-7. 7359 X E-lmm 

«:x=-7. 4070 X E-2 
/<y=-4. 1275 X E-2 
A4 =+1. 7881 X E-8 
Ae 0381 X E-16 
Ae =+3. 3641 x E-2 
Aio=-3. 3060 X E-2 
B4 =+6. 9184 X E+2 
Be =+4. 6683 x E+4 
Ba =+5. 0519 X E-1 
Bio=+8. 3509 X E-1 

Z=8. 275mm 

R=+4. 9988 X E+Imm 

D-2. OOOmm 

n (405nm) =1. 525 

R=-7. 1078 X E-Omm 

K =-1. 0000 X E-1 
A4 =+2. 2365 X E-4 
Ae =+3. 5550 x E--6 



1=3. OOOmm 

0=6. OOOmm 

n (405nm) =1. 530 

Z=2. OOOmm 
A*f® Cmtft^^^^) Omm ^ h ^ 1. 666inm 

R=+1. 4167 X E+Omra 

K =-1. 6622 X E-0 
A4 =+3. 7935 X E-2 
As =+3. 0657 X E-3 
As =-4. 7779 X E-4 
Aio=+1- 1341 X E-5 
At2=+2. 0374 X E-5 

Sipjiffi:^ 380nm ^tM. 405nm 2 }X 
lalt/f^. 655nm 1 :X\s\m^) 
C2 =-1- 9067 X E-3 
C4 =-3. 2997 X E-3 
C6 =+1. 5331 X E-3 
C8 =-5. 4847 X E-4 
C10=+4. 1569 X E-5 
Afrt® im^yt^m=f'y 1666mm <h 

R=+l- 4167 X E+Omm 

tc =-1. 6622 X E-0 
A4 =+3. 7935 X E-2 
Ae =+3. 0657 x E-3 
As =-4. 7779 X E-4 
Aio=+l. 1341 X E-5 
Ai2=+2. 0374 X E-5 

&m'.&^ 405nm ^3?. 405nm U 2 IX 
\s^myt. ^i©^ 655nm U 1 '*X\3\ifr^) 
C2 =-2. 0321 X E-3 
C4 =-3. 5168 X E-3 
C6 =+1. 6340 X E-3 
C8 =-5. 8455 X E-4 
$6Jbi^ C10=+4. 4304 X E-5 



0=2. 450mm 



ih^iFtm n (405nm) =1. 525 

R=-3. 6623 X E-Omm 

K =-5. 0351 X E-0 
A4 =+1. 2766 X E-1 
Ae =-6. 9706 x E-2 
As =+2. 3244 X E-2 
Aio=-4. 4900 X E-3 

Z=0. 840mm 

0=0. 100mm 

n (405nm) =1. 620 



[ 0 0 5 6 ] 

Id' - A X S H 2 O A St iS . y 73 fS] O J* iS h n ^ ;l/ nil A> ^ ^ o y 7? |q] ^0 M b 
D><5f;l/ffitt. yzffifrCOV>Ta±tS (1) [S3) *<D§(^^?:t^ALT«^n. 

C(DfiSS?:x7^[plT'tt*04'.L>«:aSytttc¥tT=a:it*StcJtLTlH]|s'r5 



(13) 



JP 2004-71071 A 2004,3.4 



[ 0 0 5 7 ] 

^fz. tr-Ai/x^'/M lOHil^iBa. ±ia (Z) sic ess) 4><D§0^a«:f^ALTa 
[ 0 0 5 8 ] 

[ 0 0 5 9 ] 

Jittlb^XOLZflDAifSiy. (3) SIC Ca3] 4'(D^^^^<^cALTasn5liil^^ 

ffi»c,3t«iztcw«;*ii^ttoiHi«T<i3iA'Kftp.nfct>©T'fe5o 

[ 0 0 6 0 ] 

Sfc. W1^3b>X0L2OWS>fffitt. (3) SIC (83] ^(O^^Wl^{KXLX^-^ tl^ 
[ 0 0 6 1 ] 

M*«(C«. JtSS^MiSOB fi*fit^mmi:UT, ±15 (4) SJC [S3] ^<K>^{^.1^^ 
[ 0 0 6 2 ] 

[a4] tC, ^e-yi/7-y7°gB2(D*jittU--*f'i?*'<;4--FLD3A^67t'lfSieS!ii* 
M l/M2tcS5^t^?R(Dx-^i&^-ro 
[ 0 0 6 3 ] 
[« 4 ] 



(14) 



JP 2004-71071 A 2004.3.4 



A =655nrn 
NA=0. 100 

Z= 8. 425inni 

R=-1. 1396 X E+Imm 

D=1. 500mm 

n (655nm) =1. 529 

R=-7. 7932 X E-Omm 



10 



Z=2. OOOmm 
D=6. OOOmm 
n(655nm)=1. 514 
1=2. 038mm 



\mm {mi/tiftmm=f-) 1. 666mm < h 

R=+l. 4167 X E+Omm 

K =-]. 6622 X E-O 
A4 =+3. 7935 X E-2 
Ae =+3. 0657 X E-3 
Ab =-4. 7779 X E-4 
Aio=+1. 1341 X E-5 
Ai2=+2. 0374 X E-5 

5^jJS:R 405niii 405nm li 3 

3tai 655nni [i 2 '.Xmmit) 
C2 =-2. 0321 X E-3 
C4 =-3. 5168 X E-3 
C6 =+1. 6340 X E-3 
C8 =-5. 8455 X E-4 



20 



Omm ^ h ^ 1. 666mm 

R=+l. 4167 X E+Omm 

K =-1. 6622 X E-O 
A4 =+3. 7935 X E-2 
As =+3. 0657 X E-3 
As =-4. 7779 X E-4 
A,o=+1. 1341 X E-5 
Ai2=+2. 0374 X E-5 

a^mm^ (ptssmrai^oii^^ : 

S^fiJSS 380niii %M 405ninli2 ',X 
SiiTTt. %M 655nin \t 1 '.!fimnit) 
C2 =-1. 9067 X E-3 
C4 =-3. 2997 X E-3 
C6 =+1. 5331 X E-3 
C8 =-5. 4847 X E-4 
C10=+4. 1569 X E-5 



C10=+4. 4304 X E-5 
0=2. 450mm 
n{655nm)=1. 507 



30 



R=-3. 6623 X E-Omm 

K =-5. 0351 X E-O 
A4 =+1. 2766 X E-1 
Ae =-6. 9706 X E-2 
As =+2. 3244 X E-2 
Aio=-4. 4900 X E-3 
(^TtTt^^^-T-V 
Z=0. 877ram 

0=0. 600mm 

n(655nm)=1. 578 



40 



[ 0 0 6 4] 

ij -y -f y ^' \y y X Q L 2<DXMm\t 
[ 0 0 6 5 ] 



±ie (3) sit C«4] ^oy^gkWL^WKLX 



50 



JP 2004-71071 A 2004.3.4 



f/c. ti -y zf V y ]y y X c I 2 (omiiimii . (3) Site («4] (fxD^m^^ 

[ 0 0 6 6 ] 

sfc, iSffifiDVD (Ml) i:DVD (M2) tv. mmummm(D m ^ Rxs f^^t ^ yt 

[ 0 0 6 7 ] 10 
Sfc 5 ) fC^-r J; 9 IC> ^ If 7 7 -y T'SB 2 (D^tta^Sa ( 2 5 "O 3 o °C 

/'£t3-S)g±#*^4 U fcB=f ^imilDVD (Ml) ©tlSlBiSffiMl r ± t5 Ct S ffi ffi HX 
Mti, 1:'CT'0. 0 1 4 A rmsfiJSti:W;i?)nTI/^5o 

[ 0 0 6 8 ] 

:m 5 ] 



A =405nm 


25^0 (^/m) 


55^C (^/m) 


)SLmi\!Lm (Arms) 


0. 003 


0.014 


i*®iR^^5^ (Arms) 


0. 003 


0.014 


nM^m^ (Arms) 


0. 001 


0. 002 



[ 0 0 6 9 ] 

09. ElOti. ^e-y^7-yy^Sl<0i3ftS*Sa (2 5°C) ICfcttS. iSffigDV 
D (Ml) . DVD (M2) OltlSieSifflMl r±tCfct^^it^ffil|XM^T'$)§o 010, 
j: »3 , DVD (M2) Knt ?>T- it (OWi^/tEB^KmoUm^ LXi^^ C tij'^^iJ'^ 30 

o 

[ 0 0 7 0 ] 

[m3(D^fflO}&i^3 

0 1 1 ^^t ^ y ^ 7 y i&m 3 i,i . im z (ommnmm'i icfe-u^riiiWL/cjttf-y^ 
xfi, 7t^^•y^'7-yy»B(DffliITP#^i:^i^)^■li:TlRa«isa^^^■^/c'?. xuMmmD 

VD (Ml) , DVD (M2) <D W ^ / BM^ ICu] Wi mmiN.m (O miE ^ 'il -o tc >) t 
5fc:i6fi:fflv^e.nSo ^■0^^!J0;i^^i:o^/^T^4. tf -v 7 2 i: S l?|HH$t ISfiE^ 

^ e -y ^ 7 >y 7°gB 3 lCffll/> e, nT(.>57fe^l8? ()te^#IS) <D^T«. •^^T.^y'p-h- 40 

[ 0 0 7 1 ] 

^fc. ±fS<D^SIfiS© JB® T- ti. 5t e -y ^ 7 -y ygllK ffl l> b--9-"<DrS^ ffi^ 4 0 5 n III 
Xa 6 5 5 nmi:LfcA^ *flB^aiinicPI^Sn?)tcDT'ti*<, CDK^l'^lcffll/^ 
&tlS?fet:>yi'7'yySB<0<fc'5(C 7 8 0 nmM)fi(D}$«(DU--9'^«rffl(/^TfcSl.^o 

Sit. ±ie^^ai<D}Bft8T-«. j>ff^!ib>x («5tffl7t^#ia) oxi^ffiiciHiJiTmit^iix. 
-A->x'r/^, *-yyu>yuyx\ e-i.x:^x/-?>^^ if) ic m ie ^i^, ( ihi yf m ^ 



(16) 



JP 2004-71071 A 2004.3.4 
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